Up-regulation of adipogenesis in adipocytes expressing stably cyclooxygenase-2 in the antisense direction.
Adipocytes and the precursor cells express two types of cyclooxygenase (COX) isoforms that are involved in the biosynthesis of different types of prostaglandins (PGs) exerting opposite effects on adipogenesis. To evaluate the role of the inducible COX-2 isoform in the control of the differentiation and maturation of adipocytes, we employed an antisense technology to suppress specifically the expression of COX-2 in adipocytes. Cultured 3T3-L1 preadipocytes were transfected stably with a mammalian expression vector having the full-length cDNA encoding mouse COX-2 oriented in the antisense direction. The cloned transfectants with antisense COX-2 exhibited stable expression of antisense RNA for COX-2, which was accompanied by the suppressed expression of mRNA and protein levels of sense COX-2. However, almost no alteration in the expression of COX-1 was detected. The transfectants with antisense COX-2 showed significant decreases in the delayed synthesis of PGE(2) involving the inducible COX-2 in response to cell stimuli. By contrast, the immediate synthesis of PGE(2) associated with the constitutive COX-1 was not influenced appreciably. The stable expression of antisense mRNA of COX-2 resulted in significant stimulation of fat storage during the maturation phase without affecting the cell proliferation associated with the clonal expansion phase. The gene expression studies revealed higher expression levels of adipocyte-specific markers in the transfectants with antisense COX-2, indicating the mechanism that stimulates adipogenesis program. The up-regulation of fat storage was appreciably prevented by anti-adipogenic prostanoids, such as PGE(2) and PGF(2alpha), during the maturation phase. These results suggest that COX-2 is more preferentially involved in the generation of endogenous anti-adipogenic prostanoids during the maturation phase of adipocytes.